October 2, 1979

See Addressees:

Attached is a rough, rough draft of a report on the Valley of
the Drums. It represents a rather crude attempt to assemble, assimiliate,
sort out and interpret a mass of analytical information that has been
generated for the Valley episode, an event that you all have had some
association.

I humbly solicit your comments; good and bad, in order that the
final report will be representative of the truth as you see it.

=P Since there seems to be a sense of great urgency surrounding this

rasEvice report (being that I have received at least two recent inquiries re-

e garding it), I implore you to give it your immediate attention. Feel
free to mark up your copy and return it or call in your comments to
me directly, which ever suits you best. However, I would like your

feedback by October 19th. My telephone number is: (201) 321-6743 or
(FTS) 340-6743.

] Hayve at it csesesess best regards,
/ 2
Fia "/Nadeau, Ph.D.
Environmental Response Team
Addressees:

Mr. Robert ILogan, Div. of Water Quality, Kentucky
Mr. Al Smith, USEPA

Mr. John Gilbert, USEPA-ERT

Dr. Waynon Johnson, USF&W

P.S. Please excuse my lateness. It's been an extremely hectic spring

and summer.
10948873
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A.L. TAYIOR DUMP SITE
(VALLEY OF THE DRUMS)

INTRODUCTION

On March 2, 1979, Region IV activated the Revolving Fund to clean up
a spill from the Valley of the Drums in Bullit County, Kentucky. Jack
Stonebreaker assumed.the role of 0OSC aﬁd directed the contractor, OH Materials,
EPA's Environmental Response Team, Coast Gﬁard's Gulf and Pacific Strike
Team, the Coaét Guard's PIA Team, U.S. Fisﬁ and Wildlife and the State of
Kentucky in a coordinated effort to contain and mitigate the environmental

emergency at the Valley of the Drums.

emmny B FY
The durp was opened around 19 fl!%rrated by Mr. A.L. Taylor. 1In

SHY R 4
1977, the dump was closed and Mr. Tafiéf}aied in early 1978. During the
operation of the fécility, Mr. Taylor never obtained a pefmit.

Records obtained from indu;trial firms contrast from records obtained
from the Taylor Company. Taylo%'s records are incompletelespecially regarding -
a period of heavy activity during 1975 and ' 1976.

Iﬁdustrial ?ecords indicate a total of 27,389 drums were delivered
to the site while Taylor's recofds show only 7,339 being delivered to the
site. Industries that have proﬁided the state with records are: Reliance
Universal, Inc.'(l3,301); Ford Motor Company (10,105); George W. Whitesides
Company (3,082); Kurfees Coating (489); Tremco (200); CsC Supply (98); Guardsman
Chemical (67); Louisville Varnish (33); and Randal VeVay (14).

Assuming the total of 27,359 drums and the above ground count of
16;383 drums, the remaining 11,606 druﬁs would approximate the number of

buried drums on site. This nurber, however, is based on records from

selected industries and would not indicate drums from other sources.




ENVIRONMENTAL INVESTIGATION

A series of field sampling efforts.were conducted by EPA and State of
Kentucky Water Resources personnel to dpcument the occurrence and extent
of contamination in the surface water and soils on the site proper and
adjacent receiving waters. The initial sampling was performed to determine
oil and grease, the presence of which in the adjacent waters was justification

for the use of 311(k) funds for mitigation and cleanup.

EPA/REGION IV AND ERT SAMPLING EFFORTS

The first environmental samples in connection with the A.L. Taylor
Site (Valley of the Drums) was collected by Region IV Surveillance and

Analysis personnel on February 13, 1979 m) . On this date, water

and sediment samples were collect¢~l‘
Valley. This was part of a largepbg‘\ T né effort that was being performed in
connection with other hazardous waste disposal sites in and around the
ILouisville area that were being investigated.

In the latter part of February (February 22), site specific sampling
was performed on the A.L. Taylor 31te to delineate the ‘types and quantities
| (e Figune Ll Spiecsiie . |
of hazardous materials presenta At this time, water samples were collected from-
standing water pools and melt water running off the properties of Wilson Creek.
Also, sediment sémples were collected at specific sites to determine the
presence of contamination in the surface soils.

In early March, dﬁring the early stages of cleanup, water and soil
samples were collected by John Gilbert, EPA-ERT and Environmental Consultants,
Inc., under contract to EPA. These saﬁples were collected from specific
areas within the'A.L; Taylor properties and downstream in Wilson Creek.

On March 7th, an in-situ examination of Wilson Creek, the remote
stream immediately adjacent to the Valley, were conducted by Don Schultz,

' Rggion'IV Biologist and Royal J. Nadeaﬁ, ERT Biologist at the request of the

OSC to pérfo;m an assessment of the biological and ecological state of the
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stream (see atu.dametb-mup in Appendix).

This assessment was performed by sampling and examining the benthic
infauna of Wilson Creek. A small dip net (approximateiy 20 mm in diameter
flattened on one side) was used to sample the infaunal community at various
locations in the upper reaches of Wilson Creek. Most of the stations were
downstream from the Valley of the Drums, w1th one. belng on a tributary

(Statlon 2 Control)

Station 1 is located just below the bridge crossing the National Turn-

pike. The stream bottom is comprised of bricks, concrete chunks and other

types of solid rubble that is often times ﬁrevalent in streams that are

Also, we probed the vegetation cverhanging;in the stream to dislodge any
epifauna present.
Station 2, which we considered as a cdntrol station,-was located on
an unnaned tributary to Wilson Creek, which drains the eaterly slope of
the South Park Hills, which are'part of the County park systems.  We
sampled a small segment of the stream just;upstream from the bridge on South
Park Road and Hornback Road.
| Station 3 was located on Wilson.Creek approx1mately three miles down-
stream from the Valley. The creek had eroded a bed 6-8 feet below the
level of the flood plain. The bed was composed of construction material
rubble and alluvial clay dep051ts that was rlddled with crayflsh burrows.
Station 4 was located downstream from the Valley at the boundry of
the county forest. Just upstream from this station, was a small dam that had
been installed as part of the instream treatment system. Water was being

pumped from behind the dam into a fountainlmanifold that had been installed




uvpland. The strean\wéter was aerated to release volatile organics then
allowed to trickle over the ground surface back to Wilson Creek. =
Station 5 was located on a small stream that originated in the golf
course located upland fram the Valley. The stream was approximately two
feet wide and .25 feet deep at this station. The flow as low.but constant.

Station 6 was located on-a small feeder stream that flowed into Wilson

app?oximately .25 miles downstream.
This feeder stream was approximately one foot wide and .5 feet deep. The

flow was slight and formed ripples and poois as the stream flowed down the

hillside.. The stream bottom was compx of sand and gravel, with occasional

clumps of allochonous materials,i}g'fﬂ d leaves and twigs. This station was

considered as another control as it drained a water shed that was within the

Jee St mpa

county forest with little etssssexan from man's activities.

STATE OF KENTUCKY SAMPLING

On March 6th, a meeting was held at the Command Post attended by the

following:

NAVE : AFFILIATION
Robert Ware Kentucky Div. of Water Quality
Robert Logan Kentucky Div. of Water Quality
Robert Bay : U.S. Fish and Wildlife Service
Waynon Johnson U.S. Fish and Wildlife Service
Don Schultz ' USEPA-- Region IV
John Gilbert USEPA-~ ERT '
Royal Nadeau ' . USEPA-- ERT

The primary.purpose of this meeting was to recommend a sampling
survey that would generate the types of environmental information for the
OSC, Jack Stonebreaker.
The consensus of the group was:
a. A sampling of Wilson Creek should.be performed as soon as
possible to determine the extent of impact relative to chemical and biological

parameters.




b.” That some acute toxicity tests be performed on water collected
from specific locations on Wilson Creek and from the "collection pond "

" The emphasis was not to determine a TLS50 so much as to note any n;;;-i-i-
toxic effects on the test organisms.

c. That chemical analysis be performed on tissues of agquatic organisms
collected from Wilson Creek . to determine éossible biomass contamination of
specific'organisms compounds originating dn the valley.

At this meeting the State of Kentucky. representatives indicated that
they would collect water and biological samples which would then be shipped

to Region IV's Athens Laboratory for analyses

'On March 8th, a sampling teaﬁ% ifffﬁtlng of EPA-ERT and State of Kentucky
. A

3

personnel tock water and sedimen Ymples from the same locations as

identified for the biological evaluation sampling effort. In addition,

water and sediments were colleoted from an abandoned settling'pond within
rz?"“?\' r(]"'

the Valley. Water for bloassayﬁ;jej3 llected from Statlon 02, 04 and

Sh\

08 (collection pit). These samples were then transported to Athens under

ice to the Athens Laboratory by Region IV personnel.

On March]9th, benthic organisms (nostly crayfish) and fish (minnows) were
collected by State of Kentucky personnel near the same sampling location
as previously identified (see Figure T). These organisms were shipped to
Athens under ice for chemical analysis_of their tissues.

On April 16-19, 1979, State of Kentucky personnel collected additional
biological specimens for chemical analysis. The samples consisted mainly of
fish collected from Wilson Creek and some additional'downstream station in
Bee Lick Creek, Northern and Southern Ditch, and Pond Creek. The fish were
collected via electroshocking and hoop nets, then sent on ice to Athens for

chemi cal analysis.




ANALYTICAL METHODOLOGY

Upon receipt by EPA Region IV Surveillance and Analysis Division's
‘Laboratory, the samples were processed and analyzed according to acceptable

analytical procedures.

‘]— ~ WATER

Water samples were analyzed by a modified procedure which has been

devised for Priority Pollutants (revised April 1977).

‘ SEDIMENT

The sediment samples were first processed in a hlgh speed mechanical-

/, 50(/'-"/ ."vvz A2 e CL?V\«/\—
ety ond dusEE———— O break =g the large 5011 chunks to a

uniform sediment particle size. These haﬁ% ; s were eytracted with

Eolig

acetone/hexane at a 1l:1 mixture, then analyzed in a Gas Chromatograph/ Mass

Spectrograph. -

TISSUE

Tissue analyses were pefforned at the University of Georgia under contract
"to EPA-Region IV. |

Sample cleanup was accomplished through an automated cleamup device
CeEsssces Which utilizei gel permeation. This procedure separates and sorts
according to molecule size. Extraction .was according .to the FDA Pesticide
Analytical Met'iod as modified to accomodate the gel perfneation cleanup

technique.

 RESULTS AND HERSEENSEE D) S Cu Ss )on)

The extensive environmental sampling and analytical effort revealed the
presence of a vast array of inorganic and organic substances in the Valley

proper and the adjacent Wilson Creek.




attentlon will be directed to these substances than the inorganic con-

The substances of main oconcern for this report are the organics,

n

as it is these compounds that 1nfornatlon is most scarce. Therefore, more

A.L. TAYIOR SITE

1.
The results of ‘the February sampllng are reported in Table & A total

of 126 organic compounds were 1dent1f1ed as being present in the water

el
running off the site or collected in small puddles., Station AT-5 had the A
largest assortment of compounds Statlon;hT—l and 2 had the least number. _i -
Station AT-5 was a large pool of standing water in a small depression from_ .
snow melt running off the upper slopes which contained a large number of -
drums lying on the surface. Sub-;]; wgavation revealegjhndeterndned e
nurber of drums buried in this sdid bl
Station AT-7 was a settling impoundment which had been constructed by .

. . . o i
Mr. Taylor to hold wastes emptied from durms that were siserturned on the
upland slope of the pond. These analyses irevealed a large number of solvents,

ketones, pthalates and other organic compounds which are used or associated _

with paint and plastic industries.
- The results of the sediment'analyses.revealed fewer number of organic -

ael:

compounds than the water samples collected from the same area within the Valley

Station AT-4 sedlnent samples revealed the largest number of compounds (28

rcs.
distinct identifiable compounds). Aroclor 1254 and 1260 were among the -
compounds identified from this station along with several solvent type .

conpounds.

WILSON CREEK WATERSHED

The topographical location of the Valley is at the top of the watershed ;r

-_—- ¢

of Wilson Creek. This p051tlon also affects the hydrological gradient. : The_k

i

tt

normal stream flow in Wllson Creek adjacent to the Valley 1s low and subject
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to fxuperation from seasonal storm and melt water contribution. The stream
bottoﬁ-in these upper reaches mainly conéists of sand and some clay'depésits.
These materials are the results of erosion that has carried the materials
into the stream from adjacent upland area.

Wilson Creek does not have a USGS gaging station, therefore, there are
no historical stream flow data. There is flow in the stream bed throughbut

the year, although very slight during dry periods.

' WATER
The water samples oollected on March 8th from Wilson Creek only

revealed nine identifiable organic compounds with bis (2-ethyl-hexyl) phthalate

An independent laboratory (Environmental Consultants) analyzed a water

sample collected slightly downstream from the Valley. It contained methyl
pentanone, ethyl benzene and xylene in trace amounts. |
’ In another water sample analyzed by the same laboratory on the same
day (March 4), xylene compounds were found in trace amounts.

On a separate sampling run performed by the State of Kentucky in

(sce Ficues 5)

early February A water sanples collected just downstream from the Valley con-
tained a vast éfray of organic compounds (38 identifiable compounds. See
Table). Many of these were presént at all of the station sampled in
Wilson Creek. Most of the compounds occurring in the water on ?his sampling
date are ones that are associated witﬁ paints and solvents. - The water samples

from the station closest to the Valley, contained elevated levels of

methyl ethyl ketone and methyl iscbutyl ketone.




SEDIMENTS

Hfﬁe.seainent samples collected by tﬁe>State of Kentucky in Wilson Creek
were contaminated with trace amounts of'erganic compounds (19 identified |
compounds). Aroclor 1254 and 1260 were present at all station in Wilson

Creek in above trace amounts.

ECOLOGICAL EVALUATIONS

The results of the biological surveie of Wilson Creek proper performed

by EPA biologists and State of Kentucky biologists are eutlined in Table 3.

Only those station that were sampled by beth groups are listed. The observations
made by each are similiar and tend to collaborate each others results.

roup were not synonimous. For

N it

E
example, Station 04 through 06 OF'a't‘eneliological survey were closer

to the Valley while Station 04-08 of the State survey werevgi;;ié; dorwstream
outside of Wilson Creek Broper.(%?4B7LE ‘%).

The observations of the éPA survey fer these remaining stations are
listed in Table .

- The populations of aquatic invertebrates living in Wilson Creek

belong to thoselgroups'of organisms that are ﬁsually found in stream through
the physical/chemical features. Many of %hese organism types can occur in
streams that have been disturbed by man'siactivities. Therefore, their
presence in streams is not necessarlly indicative of stress being applied to
aquatic ecosystem by the contamlnants emanatlng from the Valley.

The presence of the macro¢nvertebrate species observed 1nd1cate that toxic
compounds occurring in' the water and sediments of Wilson Creek are not having
a catastrophic deleterious impact on these pepulations.

More likely, the impact to the biological resource living in Wilson Creek

is in the form of sublethal, low level contamination of biomass. This biomass







surprising to find this type of energy flow or food web present in a creek
like Wilson Creek which flows through the heavily wooded area near the Valley.
An interesting aspect regarding the fate of contaminants are large
molecule organics, with various degrees of water solubility. Those that
are rather insoluble are sorbed onto the particulate or suspended matter, i.e.,
eroded soil particles, dead leaves and bark pieces, etc. Some of these
contaminants are deposited in the stream béttoms or in shallow shoal areas.
Some are incorporated into the'food webs wﬁen consumed by the indigenous populations

feeding upon the allochthonous materials or bottom deposits.

It so happens that the organic scan performed on the tissues collected

- - “@ A;;;l} .A _‘
NN S .
the presence of halogenated pesticides in the Valley, therefore, it is

water analyses did not indicate

not surprising that these type%compounds were not detected in the organisms

analyzed. These same analyses do indicate that there are.other compounds, some

of which are known toxics, i.e., Priority Pollutants, etc., that are present

in the Valley. These are the types of compounds that if incorporated

into the biological resouts coﬁld seriously affect the utility of these

resources. This phenomena has.been well documented for Mirex in Lake Ontario

and Kepone in tﬁe James River. In both cases, the biological resouts affected

1 —————

were determined to be unfit for consumption or any other type of exploitation.
Since the tissue extracts were only analyzed for PCB's and halogenated

pesticides, other organic compoﬁnds may be present in the tissues, therefore,

it may be wise to expose these extracts to GC/MS examination. GC/MS

would reveal the presence of other compounds, i.e., PNA's that might be present.




MODE OF CONTAMINATION

The main mechanism of environmenﬁal contamination to.the aquatic
resources is via surfaceland just below the surface runoff into the Wilson
Creek watershed. This was obvious in the initial EPA inveétigation and
actually triggered the activation of a 311 (k) cleahup by Regicn IV.

Surface water containing oils were sighﬁed at this time, however, the
underlying, more serious concern rélatéd t? the numerous potentialiy
toxic compounds that were in the drums. '

The discharge of toxic compounds from the Valley is.obvious but not

easily quantified. Surface runoff is d ;-3

TTqupon rainfall and snowfall.

*.:1 +. 9

An examination of the Climatological Data ReGor?® for the Loulsv1lle Weather

Office of the National Weather SerV1ce located at Standiford Fleld Alrport

=

Pl b mREC o (Jw/‘
revealed m taweamERaLxeas in amounts and types,,for the spring

when most of the sampling and mitigation activities were occurring.

The actual aréa of the Valley containing drums was about 10.1 acres
as determlned from the USGS Topographic Map (Brooks, Kentucky Quadrangle).
The--;énjlthe Valley are relatively impervious, therefore, most of the
precipitation fdlling on these 10 acres will end up as runoff.

The collection pond and collection ditches were designed to entrap
most of the runoff emanating from the drums storage area. According to
the latest estimates, the effluent flow from the 1n—place treatment system
is approximately 227 liters/min (60 gals/min). The system is operated
for ten days ouf of a month during the suﬁmer, thus, the discﬁarge from
the Valley for this summer was approximately 327,059.5 literé/day. Negating
evaporation from ﬁhe collectioﬁ pond, the discharge volume would'épproximate

the amount of water being contributed to Wilson Creek from the Valley, prior

to the mitigation proceduresy LI
Knowing the discharge rate and the concentrations of materials in this

‘discharge, it is obvious that significant amounts of toxics were being con-
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tributed to Wilson Creek from the Valley. For example, Diethyl Phthalate,
which is one of the Priority Pollutants, would be discharged from the

Valley at the rate of 8.5 grams/day for the sumer months; perhaps more

for the months when flow would be greater.







TOXIC EFFECI‘S OR ORGANIC EFFECTS FOUND IN THE VALLEY.

When the results of the'iﬁitial environmental sampling revealed the
extent and types of organic coﬁpounds in the valley, a literature search was
performed to determine the known effects of these compounds. Table /.
categories the effects according to the effects documented in the Registry
of Toxic Effects (Fairchild, et al, 1977)..

out of the l42-compounds, 40 are incl@ded in the Huﬁan Effects section
of the Registry of Toxic Effecté, 27 are in the Carcinogeﬁic Effects Section,

and six are in the Teratbgen‘ﬁ.Effedts Secﬁion of the Registry.

In order for a substance to be lﬁ%%:';” #he Carcinogenic Effects Section,
B é

| t

there must be documented evidence that'Malignant tissues are produced by

the substance in the body of thé test animal. For a material to be included
on the Teratogenic Effects, it must be documented that chénges in offspring

are prodﬁced but are not transmiégéiégto their'offspring. Those substances

that are iisted in the Human Effects have 5een found to have produced

responses that is considered deleterious in some manner by the panel of

experts that review and screen these materials.
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CPRrRLE 4.
EPA

MACROINVERTEBRATE SURVEY
March 7, 1979

STATION OBSERVATIONS
04 Isopoda
Just downstream from aerator probably Lirceus sp.
Amphipoda
probably Gammarus Sp.
Oligochaeta
unidentified
05 - Isopoda
Just downstream from Golf Course probably Lirceus sp.
pond outlet upstream from Valley
: Decopoda _
j;’@ 4] ;““’E‘ probably Cambarus sp.
Egh-y; —
A Amphibia
salamander egg masses
06 _ Amphipoda
Riffle-pool area on feeder’' stream ., probably Gammarus sp.

into Wilson Creek
Isopoda
probably Lirceus sp.
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FIGURE 1

A.L. TAYIOR SITE .
Water and Sediment Sampling Location.

February 22, 1979
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FIGURE 5 - ; :
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" 'S5AMPLE ANALVYSIS

”

1. 0i1 and grease-point SOUTCE-—-=———m=m——mm——em
2+ 0il and grease—75] downstregam--=---= ataiatelabalaly
3. Methyl Ethyl Ketone—-----eemmmmm e
Q. 2~-Butangl--=—===-~ e
5 Methyl Iso Butyl Hetone—————————-;—-—; ------
Ge Beﬁzene —————————————————————————————————————
7w '3-Methyl Z—Pentanl————;——fff——?—-f-—f ——————
8. Tolﬁené--;————-;--é __________ e
9. Methyl Isoc Amyl Ketone—-emme—emeae-- ———————
10. Methyl Iso Amyl Ketone(Cellosolve)——m—m—mm—oam
11, . 5-Methyl 2 Hexanol

_TZ.I_Xylene (0 8 pPlommmm e e
Metals | .

Sample 1---Cadmium 0.028ppm

Chromium 0.048

lercury  none
Lead 0.99
“Sample 2---Cadmium none

Chromium 0.503

Mercury none
Lead . 2467
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TABLE 1

AT-1 AT-2 AT-3 AT-4 AT-5 AT-6 AT-7
COMPOUND 1 Wate Sed. Water  Sed. Wate Sed. Wate Sed. Wate Sed, Water  Sed. Wate Sed.
Benzoic Acid 1-25 1-10 10-50
Methyl Benzolc Acid 10-100 10-100 1-25 1-10 10-50
Co Alkyl Benzoic Acid 10-100 1-10 1-25 1-10 1-10
Cy Alkyl Benzoic Acid 1-10 1-10 1-10
Methyl Benzene Sulfunamide 3.9 : 37 1-25 1-10
Unidentified Compounds 1-10 ug/1 7 18 16 1 ok 20
Unidentified Compounds 10-100 ug/l 1 6 11 11 330 13 1
Xylene (2 isomers) 260 120 470 62 380
Methyl Pentanol : 37
Methyl Cyclopentanol 42
Dimethyl Pentanone 37
Butoxyethanol ) 23
Methyl Hydroxy Pentanone 2k 170 10-~100 220 28 200
Co Alkyl Benzene (3 isomers) 6L 21 7.2 5.7 2k
Cyclohexanone 2.k 66
Dibutaxymethanol (2 isomers) 65 150 86 15 60
Methyl Styrene 418 10-100 g
C5 Alkyl Benzene (5 isomers) 22 11 26 2
a, a, Dimethyl Benzene Methanol 5.6 19 86
Co  Alkyl Styrene L7 7.3
Methyl Benzene Methanol 7.3
Isophorone 15 37
Phenoxy Methyl Oxirene 1-10 15
Phenyl Ether 1L 2.7
Chlorophenoxy Propanol 18
Dimethyl Phtnalate 8.7 8.6 13 16
Phenoxy Propanediol 57
Tetra oxadodecane 220 6.6 20 7.2 2.7 29
Diethyl Phthalate 9.4 17 Lo k.9 29 26 Ll
Methyl Propyl Ester of Benzoic 7.5 17 3.7
Acid _ 27 b7 k.1
Pentaoxapentadecane 320 3.8 4,9 120 36 7.4 37
Bis (2-ethylhexyl) Phthalste 13 L5 10-50
Methyl Butanoic Acid 1-10



COMPOUND 1

Benzoic Acid

Methyl Benzoic Acid

Co Alkyl Benzoic Acid

Cy Alkyl Benzoic Acid

Methyl Benzene Sulfunamide
Unidentified Compounds 1-10 ug/l

Unidentified Compounds 10-100 ug/l

Xylene (2 isomers)

Methyl Pentenol

Methyl Cyclopentanol

Dimethyl Pentanone
Butoxyethanol

Methyl Hydroxy Pentanone

Co Alkyl Benzene (3 isomers)
Cyclohexanone
Dibutoxymethanol (2 isomers)
Methyl Styrene

C5 Alkyl Benzene (5 isomers)
a, &, Dimethyl Benzene Methanol
Co  Alkyl Styrene

Methyl Benzene Methanol
Isophorone

Phenoxy Methyl Oxirene

Phenyl Ether

Chlorophenoxy Propanol
Dimethyl Phtnalate

Phenoxy Propanediol

Tetra oxadodecane

Diethyl Phthalate

Methyl Propyl Ester of Benzoic
Acid

Pentaoxapentadecane

Bis (2-ethylhexyl) Phthalate
Methyl Butanoic Acid

AT-1 AT-2 AT-3 AT-L AT-5 AT-6 AT-7
Wate Sed., Wate Sed., Wate Sed. Wate Sed., Wate Sed, Wate Sed. Wate Sed.
1-25 1-10 10-50
10-100 10-100 1-25 1-10 10-50
10-100 1-10 1-25 1-10 1-10
1-10 1-10 1-10
3.9 37 1-25 1-10
7 18 16 1 oh 20
1 6 1L 11 330 13 1
260 120 L70 62 380
37
L2
37
23
2L 170 10-100 220 28 200
6L 21 7.2 5.7 ol
2.4 66
65 150 86 15 60
48 10-100 g
22 11 26 2
5.6 19 86
b7 7.3
7.3
15 37
1-10 15
1.4 2.7
. 18
8.7~ 8.6 13 16
57
220 6.6 20 7.2 2.7 29
9.4 17 L2 4,9 29 26 Ll
7.5 17 3.7
27 L7 L,1
320 3.8 4,9 120 36 7.4 37
13 45 10-50
1-10




COMPOUND 1

Benzoic Acid

Methyl Benzoic Acid
Co Alkyl Benzoic Acid
C4 Alkyl Benzoic Acid

Methyl Benzene Sulfunamide
Unidentified Compounds 1-10 ug/l
Unidentified Compounds 10-100 ug/l

Xylene (2 isomers)
Methyl Pentenol

Methyl Cyclopentanol
Dimethyl Pentanone
Butoxyethanol

Methyl Hydroxy Pentanone

Co Alkyl Benzene (3 isomers)

Cyclohexanone

Dibutoxymethanol (2 isomers)

Methyl Styrene

C5 Alkyl Benzene (5 isomers)
‘ay &, Dimethyl Benzene Methanol

Co  Alkyl Styrene
Methyl Benzene Methanol
Isophorone

Phenoxy Methyl Oxirene
Phenyl Ether
Chlorophenoxy Propanol
Dimethyl Phtnalate
Phenoxy Propanediol
Tetra oxadodecane
Diethyl Phthalate

Methyl Propyl Ester of Benzoic

Acid
Pentaoxapentadecane

Bis (2-ethylhexyl) Phthalate

Methyl Butanoic Acid

AT-1 AT-2 AT-3 AT-b AT-5 AT-6 AT-7
Wate Sed. Wate Sed. Wate Sed. Wate Sed. Wate Sed. Wate Sed. Wate Sed.
1-25 1-10 10-50
10-100 10-100 1-25 1-10 10-50
10-100 1-10 1-25 1-10 1-10
1-10 1-10 1-10
3.9 37 1-25 1-10
7 18 16 1 2l 20
1 6 11 11 330 13 1
260 120 L70 62 380
37
Lo
37
23
24 170 10-100 220 28 200
an 21 7.2 5.7 2k
2,4 66
65 150 86 15 60
48 10-100
22 11 26 23
5.6 19 86
4.7 7.3
7.3
15 37
1-10 15
1.4 2.7
) 18
8.7 8.6 13 16
57
220 6.6 20 7.2 2.7 29
9.4 17 Lo k.9 29 26 4l
7.5 17 3.7
27 L7 4.1
320 3.8 k.9 120 36 7.4 37
13 45 10-50
1-10



COMPOUND 1

Benzoic Acid

Methyl Benzoic Acid

Co Alkyl Benzoic Acid

Ch Alkyl Benzoic Acid

Methyl Benzene Sulfunamide
Unidentified Compounds 1-10 ug/l
Unidentified Compounds 10-100 ug/l
Xylene (2 isomers)

Methyl Pentanol

Methyl Cyclopentanol
Dimethyl Pentanone

Butoxyethanol

Methyl Hydroxy Pentanone
(3 isomers)

Co Alkyl Benzene
Cyclohexanone
Dibutoxymethanol
Methyl Styrene
Cs Alkyl Benzene

a, a, Dimethyl Benzene Methanol
Co  Alkyl Styrene
Methyl Benzene Methanol

Isophorone

Phenoxy Methyl Oxirene

Phenyl Ether

Chlorophenoxy Propanol
Dimethyl Phtnalate
Phenoxy Propanediol

Tetra oxadodecane
Diethyl Phthalate

Methyl Propyl Ester of Benzoic

Acid

Pentaoxapentadecane
Bis (2-ethylhexyl) Phthalate
Methyl Butanoic Acid

AT-1 AT-2 AT-3 AT-L AT-5 AT-6 AT-7
Wate Sed. Wate Sed. Wate Sed. Wate Sed. Wate Sed, Wate Sed. Wate Sed.
1-25 1-10 10-50
10-100 10-100 1-25 1-10 10-50
10-100 1-10 1-25 1-10 1-10
1-10 1-10 1-10
3.9 37 1-25 1-10
7 18 16 1 2k 20
1 6 11 11 330 13 1
260 120 470 62 380
37
lo
37
23
2k 170 10-100 220 28 200
6h 21 7.2 5.7 2k
2.4 66
65 150 86 15 60
48 10-100 g
22 11 It
5.6 19 86
L,7 7.3
7.3
15 37
1-10 15
1.4 2.7
18
8.7 8.6 13 16
57
220 6.6 20 7.2 2.7 29
9.4 17 Lo 4,9 29 26 Ll
’ 7.5 ' 17 3.7
27 L.7 k.1
320 3.8 k.9 120 36 7.4 37
13 45 10-50
1-10




COMPOUND ug/1

Pentanoic Acid
Phenol

Methyl Phenol

Co Alkyl Phenol

CL4 Alkyl Phenol
Ethyl Hexanoic Acid
Dimethyl Propanol
Phthalic Acid

trans-1,2-dichloroethylene

Toluene

Ethyl Benzene

Acetone
Trichlorotrifluorcethane
Methyl Ethyl Ketone
Hexane

Methyl Isobutyl Ketone
2-Hexanol
2-methyl-1l-propanol
Tetrachloroethane
1-butanol

1-hexanol:

1, I-dichloroethane
Vinyl Chloride
Dimethyl disulfide
Methylene Chloride

Tri methyl Cyclohexanone
Methyl Benzene Methanol
Carbonic Acid

Propoxx Butane
Di-n-butyl Phthalate
Fluoranthene

Dimethyl Phenol
Hexanol Acid

Hydroxy Methoxy Benzene
Pentachlorophenol
Naphthalene

1, 1, -trichloroethane
Camphor

AT-1 AT-2 AT-3 AT-L AT-5 AT-6 AT-7
Water Sed, Water Sed. Water Sed Water Sed. Wate Sed. Water Sed. Wate Sed.
T<1l
T<1 9.5 T<l T<l inn
1-10 1-25 1-10 10-50
1-10 1-25 100 1-10
9% 1-25 1-10
4o 10-100 10-100 10-50
10-100 380 10-50
1-10 8 1-25 100 1-10
T<5 T<.025 T<5 75 T<.025 26 36 T<5 6.4
340 .29 160 180 160
69 - 0.6 10 2l 31
6.0 Loo 730
5.4
330 410 690
2.3
880 1100 1600
78 9.6 T<5 37
T<5 T 5 5.2
6.4 18 12 5.7 0.2 6.2
T<5 T<5
T<5
T <5 T<5 T<5 T<5
6 T<5 T<5
6.6 7.9 5.3 9.k 7.4
32 15
1.2
3.5
38 1.2
39 7.5 5.6 1-10 10 9.6 16
L9 7.2 Tel
1-10
12
1-10 1-25 1-10
4.3
1.9 11 T<l 4.5
9.4

230



COMPOUND ug/1

Pentanoic Acid
Phenol

Methyl Phenol

Co Alkyl Phenol

C4 Alkyl Phenol
Ethyl Hexanoic Acid
Dimethyl Propanol
Phthalic Acid

trans-1,2-dichloroethylene

Toluene

Ethyl Benzene

Acetone
Trichlorotrifluoroethane
Methyl Ethyl Ketone
Hexane

Methyl Isobutyl Ketone
2-Hexanol
2-methyl-1-propanol
Tetrachloroethane
1-butanol

1l-hexanol

1, I-dichloroethene
Vinyl Chloride
Dimethyl disulfide
Methylene Chloride

Tri methyl Cyclohexanone
Methyl Benzene Methanol
Carbonic Acid

Propoxx Butane
Di-n-butyl Phthalate
Fluoranthene

Dimethyl Phenol
Hexanol Acid

Hydroxy Methoxy Benzene
Pentachlorophenol
Naphthalene

1, 1, -trichloroethane
Camphor

AT-1 AT-2 AT-3 AT-4 AT-5 AT-6 AT-7
Water Sed, Wate Sed. Water Sed Wate Sed. Wate Sed. Wate Sed. Wate Sed
T<l
T<1l 9.5 T<l T<1l nh
1-10 1-25 1-10 10-50
1-10 1-25 100 1-10
96 1-25 1-10
L2 10-100 10-100 10-50
10-100 380 10-50
1-10 8 1-25 100 1-10
T<5 T<.025 T<5 75 T<.025 26 36 T<5 6.4
340 .29 160 180 160
69 - 0.6 10 2l 31
6.0 Loo 730
5.4
330 410 690
2.3
880 1100 1600
78 9.6 T<5 37
T <5 T 5 5.2
6.4 18 12 5.7 0.2 6.2
T<5 Te5
T<5
T <5 T<5 T<5 T<5
6 T<5 T<5
6.6 7.9 5.3 9.k 7.4
32 15
1.2
3.5
38 1.2
39 7.5 5.6 1-10 10 9.6 16
k.9 7.2 T<l
1-10
12
1-10 1-25 1-10
4.3
1.9 11 T<l 4.5
9.k

230



COMPOUND ug/1

Pentanoic Acid
Phenol

Methyl Phenol

C> Alkyl Phenol
C4 Alkyl Phenol
Ethyl Hexanoic Acid
Dimethyl Propanol
Phthalic Acid

trans-1,2-dichloroethylene

Toluene

Ethyl Benzene

Acetone
Trichlorotrifluoroethane
Methyl Ethyl Ketone
Hexane

Methyl Isobutyl Ketone
2~-Hexanol
2-methyl-1l-propanol
Tetrachloroethane
1-butenol

1-hexanol

1, I-dichloroethane
Vinyl Chloride
Dimethyl disulfide
Methylene Chloride

Tri methyl Cyclohexanone
Methyl Benzene Methanol
Carbonic Acid

Propoxx Butane
Di-n-butyl Phthelate
Fluoranthene

Dimethyl Phenol
Hexanol Acid

Hydroxy Methoxy Benzene
Pentachlorophenol
Naphthalene

1, 1, -trichloroethane
Camphor

AT-2 AT-3 AT-l4 AT-5 AT-6 AT-7
Water Sed, Wate Sed. Water Sed. Wate Sed. Water Sed. Water Sed. Wate Sed.
T<1l
T<1 9.5 T«l T<l L
1-10 1-25 1-10 10-50
1-10 1-25 100 1-10
96 1-25 1-10
b2 10-100 10-100 10-50
10-100 380 10-50
1-10 8 1-25 100 1-10
T<¢5 T<.025 T<5 75 T<.025 26 36 T<5 6.4
. 3ko .29 160 180 160
69 0.6 10 ok 31
6.0 Loo 730
5.4
330 410 690
2.3
880 1100 1600
78 9.6 T<5 37
T<5 T 5 5.2
6.4 18 12 5.7 0.2 6.2
T<5 T<5
T<5
T <5 T <5 T<5 T<5
6 T<5 T<5 &
6.6 7.9 5.3 9.k 7.4
32 15
1.2
3.5
38 1.2
39 7.5 5.6 1-10 10 9.6 16
L9 7.2 T<l
1-10
12
1-10 1-25 1-10
4.3
1.9 11 Te¢l 4.5
9.k




COMPOUND ug/1

Pentanoic Acid

Phenol

Methyl Phenol

Co> Alkyl Phenol

C4 Alkyl Phenol

Ethyl Hexanoic Acid
Dimethyl Propanol
Phthalic Acid
trans~l,2-dichloroethylene
Toluene

Ethyl Benzene

Acetone
Trichlorotrifluoroethene
Methyl Ethyl Ketone
Hexane

Methyl Isobutyl Ketone
2-Hexanol
2-methyl-1l-propanol
Tetrachloroethane
1-butanol

1-hexanol

1, I-dichloroethane
Vinyl Chloride

Dimethyl disulfide
Methylene Chloride

Tri methyl Cyclohexanone
Methyl Benzene Methanol
Carbonic Acid

Propoxx Butene
Di-n-butyl Phthalate
Fluoranthene

Dimethyl Phenol

Hexanol Acid

Hydroxy Methoxy Benzene
Pentachlorophenol
Naphthalene

1, 1, -trichloroethane
Camphor

AT-1 AT-2 AT-3 AT-4 AT-5 AT-6 AT-7
Wate Sed, Water Sed. Water Sed Water Sed. Water Water Sed. Wate Sed.
T<1l
T<1 9.5 T<l T<¢l Ll
1-10 1-25 1-10 10-50
1-10 1-25 100 1-10
96 1-25 1-10
Lo 10-100 10-100 10-50
10-100 380 10-50
_ 1-10 8 1-25 100 1-10
T<5 T<.025 T<5 75 T<.025 26 36 T<5 6.4
3Lo .29 160 180 160
69 0.6 10 ol 31
6.0 400 730
5.4
330 k10 690
2.3
880 1100 1600
78 9.6 T <5 37
T<5 T 5 5.2
6.4 18 12 5.7 0.2 6.2
T<5 Te<5
T<5
T <5 T <5 T<5S T<5
6 T<5 T<5
6.6 7.9 5.3 9.4 7.4
32 15
1.2
3.5
38 1.2
39 7.5 5.6 1-10 10 9.6 16
L9 7.2 Tel
1-10
12
1-10 1-25 1-10
4.3
1.9 11 T<1l, 4.5
9.h




COMPOUND ug/1

C3 Alkyl Benzoic Acid
Methylesters of Ethyl Hexanoic Acid
Benzene Propanic Acid

Heptanol

Heptanone

Incene

Methyl (methylethenol) cyclohexanol
a-Terpineol

Terpinene

Isophorone

Quinoline

Methyl Naphthalene

Acenaphthene

Dipenzofuran

Beta-Naphthonitrile

Fluorene

Tributyl Ester of Phosphoric Acid
Phenanthrene/Anthracene

Butyl Methyl Benzene Sulfonamide
Pyrene

Methyl Octanone

Butoxy Propanol

Co Alkyl Styrene

Methyl (Propoxyloxy) Ethoxy Propanol
Butyoxy Ethoxy Ethanol

Dimethyl Phenol

Tetra methyl Pentanone

Dibutyl Ether

C5 Alkyl Benzene

C; Alkyl Phenol

Aikyl Styrene

Methyl Heptenone

AT-3 AT-}4 AT-5
Water Sed. Wate Sed. Wate Water Sed,
1-10 1-10 1-25
1-25
1-25
14
220
2.h
62
Loo
110
L9 20 19
9.6
1-10 9.6
12
4.8
4.8
T2
7.2
1-10 5.7
17
2.2
2.2
3.5
b7 6.2
2l 110
12
11
1-10
5.6 0.2
1.h4
11 1-10
2.5 1-10




COMPOUND €.

C3 Alkyl Benzoic Acid
Methylesters of Ethyl Hexanoic Acid
Benzene Propanic Acid
Heptanol
Heptanone
Incene
Methyl (methylethanol) cyclohexanol
a-Terpineol
Terpinene
Isophorone
Quinoline
Methyl Naphthalene
Acenaphthene
Dipenzofuran
Beta-Naphthonitrile
Fluorene
Tributyl Ester of Phosphoric Acid
Phenanthrene/Anthracene
Butyl Methyl Benzene fulfeonamide
Pyrene
Methyl Octanone
Butoxy Propanol
C2 Alkyl Styrene
Methyl (Propoxyloxy) Ethoxy Propanol
Butyoxy Ethoxy Ethanol
Dimethyl Phenol
Tetra methyl Pentanone
Dibutyl Ether
C5 Alkyl Benzene
Ca Alkyl Phenol
1l Styrene
Methyl Heptenone

AT-1

Wate

Sed.

AT-2 AT-3

Wate Sed. Water Sed.

AT-L AT-5

Water Sed. Water Sed.

AT-6
Water Sed.

AT-7
Water Sed.

1-10

L

4.5

1-10 1-25

20

1-10

R; =
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o O\
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1-10
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COMPOUND 21

C3 Alkyl Benzoic Acid
Methylesters of Ethyl Hexanoic Acid
Benzene Propanic Acid

Heptanol

Heptanone

Incene

Methyl (methylethanol) cyclohexanol
a-Terpineol

Terpinene

Isophorone

Quinoline

Methyl Naphthalene

Acenaphthene

Dipenzofuran

Beta-Naphthonitrile

Fluorene

Tributyl Ester of Phosphoric Acid
Phenanthrene/Anthracene

Butyl Methyl Benzene Sulfonamide
Pyrene

Methyl Octanone

Butoxy Propanol

Co Alkyl Styrene

Methyl (Propoxyloxy) Ethoxy Propanol
Butyoxy Ethoxy Ethanol

Dimethyl Phenol

Tetra methyl Pentanone

Dibutyl Ether

CS Alkyl Benzene

C3 Alkyl Phenol

Alkyl Styrene

Methyl Heptenone

B

AT-1
Water

AT-2

Water Sed.

Sed. Sed.

Wate

AT-L4

Sed. T Sed.

AT-6

Wate

Sed.

Sed.

1-10

ko

k.5

111 1-25

20

1-10

o o O\

=3
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1-10
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PAGE 3

AT-1 AT-2 AT-3 AT-L AT-5 AT-6 AT-7

COMPOUND 1 Wate Sed. Water Sed. Water Sed. Water Sed. Water Sed. Wate Sed. Wate: Sed.

C3 Alkyl Benzoic Acid 1-10 1-10 1-25

Methylesters of Ethyl Hexanoic Acid : 1-25

Benzene Propanic Acid 1-25

Heptanol 1k

Heptanone 220

Incene 2.k

Methyl (methylethanol) cyclohexanol 62

a-Terpineol Loo

Terpinene 110

Isophorone o) 20

Quinoline

Methyl Naphthalene 1-10

Acenaphthene

Dipenzofuran

Beta-Naphthonitrile

Fluorene

Tributyl Ester of Phosphoric Acid

Phenanthrene/Anthracene 1-10

Butyl Methyl Benzene Sulfonamide

Pyrene

Methyl Octanone

Butoxy Propanol

Co Alkyl Styrene 4.7

Methyl (Propoxyloxy) Ethoxy Propanol oL 11

Butyoxy Ethoxy Ethanol 1

Dimethyl Phenol

Tetra methyl Pentanone

Dibutyl Ether 5

C5 Alkyl Benzene 105
1
2

i
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C3 Alkyl Phenol i s
1l Styrene
Methyl Heptenone 4,5






